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STEERING COLUMN WITH IMPROVED HOUSING 

Technical Field 

The present invention relates to a vehicle 
steering column, and more particularly, to the housing 
supporting the vehicle steering column bearings. 



A known vehicle steering column has an axially 
extending input shaft that is connected to the vehicle 
steering wheel. The input shaft is rotatable about an 
axis upon rotation of the steering wheel. A housing at 
least partially encloses the input shaft. A cavity 
having a flat bottom surface is formed on the inner 
surface of the housing. A bearing is located in the 
cavity and is interposed between the input shaft and 
the housing. The outer race of the bearing seats in 
the cavity of the housing. The bearing supports the 
input shaft for rotation about the axis. A gasket is 
interposed between the housing and the bearing. The 
gasket is seated against the flat bottom surface of the 
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cavity. The gasket ensures that the bearing fits 
tightly in the housing. The gasket also eliminates any 
spacing formed by differences in the manufacturing 
tolerances of the housing and an outer race of the 
bearing . 

A problem with the known vehicle steering column 
is that over time, the gasket may "walk out" or move 
axially out of the cavity and away from its position 
between the housing and the bearing. When the gasket 
moves from between the housing and the bearing, the 
bearing may not fit tightly in the cavity of the 
housing. As a result, the vehicle steering wheel may 
begin to feel loose and maintenance to replace the 
gasket may be required. 

Thus, a need exists for a vehicle steering column 
that is designed to prevent axial movement of the 
gasket from its position between the housing and the 
bearing . 

Summary of the Invention 

The present invention is a vehicle steering 
column. The vehicle steering column comprises an 
axially extending input shaft for connecting to a 
vehicle steering wheel. The input shaft is rotatable 
about an axis upon rotation of the steering wheel. The 
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vehicle steering column also comprises a housing at 
least partially enclosing the input shaft. A bearing 
is interposed between the housing and the input shaft 
and supports the input shaft for rotation about the 
axis. The housing has at least one series of axially 
spaced, annular ribs that at least partially extend 
around the bearing. Axially adjacent annular ribs are 
separated by an annular groove. A gasket is interposed 
between the bearing and the ribs. The gasket encircles 
the bearing. The ribs resist axial movement of the 
gasket . 

Brief Description of the Drawings 

The foregoing and other features of the present 
invention will become apparent to those skilled in the 
art to which the present invention relates upon reading 
the following description with reference to the 
accompanying drawings, in which: 

Fig. 1 is a sectional view of the vehicle steering 
column of the present invention; 

Fig. 2 is a perspective view of the housing of the 
vehicle steering column in Fig. 1; 

Fig. 3 is a perspective view of the tilt housing 
of the vehicle steering column in Fig. 1 from the inner 
surface side of the tilt housing; and 
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Fig. 4 is a schematic view of a portion of the 
inner surface of the housing in Figs. 2 and 3. 

Description of Preferred Embodiment 

The vehicle steering column 10 described hereafter 
5 is a tiltable steering column. Those skilled in the 

art will recognize that the present invention may be 
utilized on all varieties of vehicle steering columns. 

Fig. 1 is a sectional view of the vehicle steering 
column 10 of the present invention. The vehicle 
10 steering column 10 includes an axially extending input 

shaft 12. The steering wheel (not shown) of the 
vehicle is connected to the input shaft 12 by a nut 14. 
£1 The input shaft 12 is rotatable about a central axis A 

that extends axially through the center of the input 
15 shaft 12. The input shaft 12 is rotated upon rotation 

of the steering wheel. 

The vehicle steering column 10 also includes a 
housing 16. The housing 16 partially encloses the 
input shaft 12. In Fig. 1, the housing 16 encloses 
20 approximately one-half of the input shaft 12. In Fig. 

1, the half of the input shaft 12 that is enclosed by 
the housing 16 is the lower half of the input shaft 12. 
The upper half of the input shaft 12 extends axially 
outwardly of the housing 16. The housing 16 is formed 



from two parts that are bolted together. As shown in 
Fig. 2, the two parts include a tilt housing 18 and a 
bearing cap 20. 

As shown in Figs. 2 and 3, the tilt housing 18 has 
a main body portion 22 with an inner surface 24, an 
outer surface 26, two end surfaces 28, an upper surface 
30, and a lower surface 32. Both the upper surface 30 
and the lower surface 32 are semi-circular and 
interconnect the inner surface 24 and outer surface 26. 
The end surfaces 28 extend axially between the upper 
surface 30 and the lower surface 32 and radially 
between the inner surface 24 and the outer surface 26. 
The end surfaces 28 are formed in a common plane. 

The inner surface 24 of the tilt housing 18 is 
concave and forms an open side of both the semi- 
circular upper surface 30 and the semi-circular lower 
surface 32 of the tilt housing 18. The inner surface 
24 of the tilt housing 18 is smooth and includes at 
least one cavity 34 or 36. Preferably, the inner 
surface 24 of the tilt housing 18 includes two cavities 
34 and 36, as shown in Fig. 3, that extend radially 
into the inner surface 24 of the tilt housing 18. Each 
cavity 34 and 36 begins at one end surface 28 and 
extends circumf erentially across the inner surface 24 
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of the tilt housing 18 to terminate at the other end 
surface 28. 

A first cavity 34 includes a first radial surface 
38, a second radial surface 40, and a bottom surface 
42. The first radial surface 38 is located near the 
upper surface 30 of the tilt housing 18. The first 
radial surface 38 extends radially outwardly from a 
central axis A and into the inner surface 24 of the 
tilt housing 18. The first radial surface 38 extends 
into the inner surface 24 of the tilt housing 18 an 
equal distance throughout the circumferential span of 
the first cavity 34 from one end surface 28 to the 
other end surface 28. The second radial surface 40 is 
axially spaced from the first radial surface 38 and is 
located approximately one-third of the axial length of 
the tilt housing 18 below the first radial surface 38. 
The second radial surface 40 extends radially outwardly 
from a central axis A and into the inner surface 24 of 
the tilt housing 18 a distance equal to the first 
radial surface 38. The bottom surface 42 of the first 
cavity 34 connects the first radial surface 38 to the 
second radial surface 40 and extends circumf erentially 
from one end surface 28 to the other end surface 28. 



The bottom surface 42 of the first cavity 34 will be 
discussed in detail below. 

A second cavity 36 is identical in depth and width 
as the first cavity 34. The second cavity includes a 
third radial surface 44, a fourth radial surface -"46, 
and a bottom surface 48. The third radial surface 44 
is located near the lower surface 32 of the tilt 
housing 18. The third radial surface 44 extends 
radially outwardly from the central axis A and into the 
inner surface 24 of the tilt housing 18. The third 
radial surface 44 extends into the inner surface 24 of 
the tilt housing 18 an equal distance throughout the 
circumferential span of the second cavity 36 from one 
end surface 28 to the other end surface 28. The fourth 
radial surface 46 is located approximately one-third of 
the axial length of the tilt housing 18 above the third 
radial surface 44. The fourth radial surface 46 
extends radially outwardly from a central axis A and 
into the inner surface 24 of the tilt housing 18 a 
distance equal to the third radial surface 44. The 
bottom surface 48 of the second cavity 36 connects the 
third radial surface 44 to the fourth radial surface 46 
and extends circumf erentially from one end surface 28 



to the other end surface 28. The bottom surface 48 of 
the second cavity 36 will be discussed in detail below. 

A smooth surface 50 extends axially between the 
second radial surface 40 and the fourth radial surface 
4 6. The smooth surface 50 extends circumf erentially 
from one end surface 28 to the other end surface 28. 

As shown in Figs. 3 and 4, a series of axially 
spaced ribs 52 extends across the bottom surface 42 and 
48 of each cavity 34 and 36 in the tilt housing 18. 
Each rib 52 has two side surfaces 54, which extend 
outwardly from the bottom surface 42 or 48 of the 
respective cavity 34 or 36 and terminate in a peak 56. 
The peak 56 of each rib 52 extends circumf erentially 
from one end surface 28 to the other end surface 28 and 
parallels the respective radial surfaces 38 and 40 or 
44 and 46 forming the respective cavity 34 or 36. 
Axially adjacent ribs 52 are separated by a groove 58. 
The valley 60 of each groove 58 extends parallel to the 
peak 56 of each rib 52. The valley 60 of each groove 
58 forms the bottom surface 42 or 48 of the respective 
cavity 34 or 36 in the inner surface 24 of the tilt 
housing 18. 

Preferably, the ribs 52 have a uniform width and a 
uniform height. In the preferred embodiment, the ribs 



52 have a width in the range of 0.068 to 0.078 inches 
and a height in the range of 0.025 inches to 0.035 
inches. Also, in the preferred embodiment, the slope 
of the side surfaces 54 of each rib 52 in relation to 
the bottom surface 42 or 48 of the respective cavity 34 
or 36 is an angle of approximately 57 degrees. Also, 
the peaks 56 and valleys 60 of each rib 52 and groove 
60, respectively, are flat. The axial length of each 
peak 56 and each valley 60 is in the range of 0.012 
inches to 0.022 inches. Preferably, the bottom surface 
42 or 48 of each cavity 34 or 36 has five to seven ribs 
52. 

Each end surface 28 of the tilt housing 18 
includes two recesses 62 formed by the cavities 34 and 
36 in the inner surface 24 of the tilt housing 18. 
Each end surface 28 also has a pair of blind holes 64 
and 66. The blind holes 64 and 66 are axially spaced 
from one another and extend into the tilt housing 18 in 
a direction perpendicular to the respective end surface 
28. A first blind hole 64 in each end surface 28 is 
located adjacent the recess 62 formed by the first 
cavity 34 in the inner surface 24 of the tilt housing 
18. The second blind hole 66 in each end surface 28 is 
located adjacent the recess 62 formed by the second 



cavity 36 in the inner surface 24 of the tilt housing 
18. The surfaces forming the blind holes 64 and 66 in 
the tilt housing 18 are threaded to receive bolts. 

As shown in Fig. 2, the outer surface 26 of the 
tilt housing 18 includes two lugs 68 and an arced 
portion 70. The two lugs 68 extend from the end 
surfaces 28 of the tilt housing 18 and are connected by 
the arced portion 70. The outer surface 26 of the tilt 
housing 18 extends perpendicular to each end surface 28 
to form a side surface 72 of each lug 68. Each side 
surface 72 extends for a distance approximately equal 
to a radius of curvature R of the inner surface 24 of 
the tilt housing 18. After extending perpendicular to 
the end surfaces 28, the outer surface 26 of the tilt 
housing 18 turns ninety degrees and extends parallel to 
the end surfaces 28 to form a back surface 74 of each 
lug 68. The arced surface 70 connects the back surface 
74 of each lug 68. 

A flange 76 extends outwardly and downwardly from 
each lug 68 of the tilt housing 18. Each flange 76 has 
a main body portion 78 that is attached to the side 
surface 72 of each lug 68. The main body portion 78 of 
each flange 7 6 extends toward the open end of the tilt 
housing 18 at an angle of approximately forty-five 



degrees to the lower surface 32 of the tilt housing 18. 
Each flange 76 has a radially extending bore 80 located 
near the lower end of the flange 7 6 for receiving a pin 
(not shown) . The center of the bore 80 is located in 
the same plane as the end surfaces 28 of the tilt 
housing 18. As shown in Fig. 1, the tilt housing 18 
may be attached to a lower housing member 82 through 
the pin such that the tilt housing 18 can tilt relative 
to the lower housing member 82. The input shaft 12 is 
connected to a lower steering column member 84 through 
a universal joint 86, as is known in the art in a 
location corresponding to the pin. Thus, the input 
shaft 12 is tiltable relative to the lower steering 
column member 84 about axis B. The tilt housing 18 may 
be locked in a position relative to the lower housing 
member 82 by any means known in the art. 

In addition to the tilt housing 18, the housing 16 
also includes the bearing cap 20. The bearing cap 20 
is of similar construction to the tilt housing 18 with 
a few differences. The overall profile of the bearing 
cap 20, including the inner surface 24 with the two 
cavities 34 and 36 and the outer surface 26 with the 
two lugs 68 and the arced portion 70, is identical to 
that of the tilt housing 18. Parts of the bearing cap 
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20 that are identical to those in the tilt housing 18 
have the same reference numeral. The bearing cap 20 
differs from the tilt housing 18 in that no flanges 76 
extend from the lugs 68 of the bearing cap 20. 
Additionally, the holes 88 and 90 that extend into the 
lugs 68 from the end surfaces 28 of the bearing cap 20 
extend completely through the lugs 68 of the bearing 
cap 20. Thus, the bearing cap 20 has a pair of axially 
spaced openings (not shown) on the back surface 74 of 
each lug 68 that are interconnected by holes 88 and 90 
to the openings on each end surface 28. 

To assemble the housing 16 of the vehicle steering 
column 10, the end surfaces 28 of the tilt housing 18 
are aligned with the end surfaces 28 of the bearing cap 
20. When the end surfaces 28 are aligned, the holes 88 
and 90 on the bearing cap 20 should align with the 
holes 64 and 66 on the tilt housing 18. A bolt (not 
shown) is then inserted into each hole 88 and 90 on the 
back surface 74 of each lug 68 of the bearing cap 20. 
The bolts are sufficiently long enough to enter the 
blind holes 64 and 66 in the tilt housing 18 and are 
sized to contact the threaded surfaces forming the 
blind holes 64 and 66. As the bolts are tightened, the 
bearing cap 20 and the tilt housing 18 become attached 



to one another to form the assembled housing 16. When 
the housing 16 is assembled, the axially spaced ribs 52 
in each cavity 34 and 36 in the inner surface 24 of 
bearing cap 20 align with the axially spaced ribs 52 in 
each cavity 34 and 36 in the inner surface 24 of the 
tilt housing 18. Thus, in the preferred embodiment, 
two series of axially spaced, annular ribs 52 are 
formed in the inner surface 24 of the housing 16, one 
series in each cavity 34 and 36. 

The vehicle steering column 10 also includes a 
bearing 92. In the preferred embodiment, the vehicle 
steering column, 10 includes the two bearings 92, as 
shown in Fig. 1. Each bearing 92 is interposed between 
the housing 16 and the input shaft 12. The bearings 92 
support the input shaft 12 for rotation about the 
central axis A and relative to the housing 16. 
Preferably, each bearing 92 is a ball bearing, but as 
those skilled in the art will recognize any type of 
rotary bearing will work. Each bearing 92 has an inner 
race 94, an outer race 96, and a plurality of balls 98. 
The inner race 94 of the bearing 92 attaches to the 
input shaft 12. The outer race 96 of each bearing 92 
is received in a cavity 34 or 36 in the inner surface 
24 of the housing 16. The plurality of balls 98 



interconnects the inner race 94 and the outer race 96 
and provides a means for the inner race 94 to rotate 
with the input shaft 12 and relative to the outer race 
96. 

The vehicle steering column 10 of the present 
invention also includes a cylindrical gasket 100. The 
gasket 100 is interposed between the outer race 96 of 
the bearing 92 and the housing 16. The gasket 100 is 
made from a resilient material, preferably neoprene. 
In the preferred embodiment of the invention, the 
gasket 100 has a thickness of approximately 0.031 
inches . , 

To assembly the vehicle steering column 10 of the 
present invention, the two bearings 92 are attached to 
the input shaft 12 such that the inner race 94 of each 
bearing 92 is fixed to the input shaft 12. The inner 
race 94 of one bearing 92 is located above the inner 
race 94 of the other bearing 92 a distance equal to the 
distance between the two cavities 34 and 36 in the 
inner surface 24 of the housing 16. A gasket 100 is 
placed around each bearing 92 so that the gasket 100 
encircles the outer race 96 of the bearing 92. The 
bearing cap 20 and the tilt housing 18 are then placed 
around the bearings 92 so that the outer race 96 of 
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each bearing 92 is supported in a respective cavity 34 
or 36 in the inner surfaces 24 of the bearing cap 20 
and the tilt housing 18. The housing 16 is assembled 
in the manner described above. When the housing 16 is 
5 assembled, each bearing 92 is seated in a respective 

cavity 34 or 36 in the inner surface 24 of the housing 
16. A gasket 100 is interposed between each bearing 92 
p and the ribs 52 within the respective cavity 34 or 36. 

0] Assembly of the housing 16 causes the gasket 100 to 

10 deform across the bottom surface 42 or 48 of each 

cavity 34 or 36. When the vehicle steering column 10 
is assembled, t v he ribs 52 extending from the bottom 
surface 42 or 48 of each cavity 34 or 36 press into the 
resilient material of the gasket 100. As a result, the 
15 gasket 100 is deformed and contacts an increased 

surface area within each cavity 34 or 36 in the inner 
surface 24 of the housing 16. Thus, the ribs 52 resist 
axial movement of the gasket 100 and prevent the gasket 
100 from moving out of the respective cavity 34 or 36 
20 in the inner surface 24 of the housing 16. 

From the above description of the invention, those 
skilled in the art will perceive improvements, changes 
and modifications. Such improvements, changes and 
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modif ications within the skill of the art are intended 
to be covered by the appended claims. 




